Mechanism and biological role of nitric oxide binding to cytochrome c'.
The binding of nitric oxide to ferric and ferrous Chromatium vinosum cytochrome c' was studied. The extinction coefficients for the ferric and ferrous nitric oxide complexes were measured. A binding model that included both a conformational change and dissociation of the dimer into subunits provided the best fit for the ferric cytochrome c' data. The NO (nitric oxide) binding affinity of the WT ferric form was found to be comparable to the affinities displayed by the ferric myoglobins and hemoglobins. Using an improved fitting model, positive cooperativity was found for the binding of NO to the WT ferric and ferrous forms, while anticooperativity was the case for the Y16F mutant. Structural explanations accounting for the binding are proposed. The NO affinity of ferrous cytochrome c' was found to be much lower than the affinities of myoglobins, hemoglobins, and pentacoordinate heme models. Structural factors accounting for the difference in affinities were analyzed. The NO affinity of ferrous cytochrome c' was found to be in the range typical of receptors and carriers. In addition, cytochrome c' was found to react with cytosolic light-irradiated membranes in the presence of succinate and carbon monoxide. With these results, a biochemical model of cytochrome c' functioning as a nitric oxide carrier was proposed.